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(54) Computer controlled system for vending personalized products. 



(57) A machine for delivering a personalized item 
(e.g. a greetings card) in response to control 
data inputted by a customer includes means for 
storage and delivery of stock to printing means 
which personalizes said item for delivery in 
response to payment by said customer. The 
machine includes a control computer having a 
memory of text and graphics for selection by 
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REFERENCE TO RELATED APPLICATIONS 

This application is related to and continues sub- 
ject matter disclosed in an application of Buckley et al. 
U.S. Ser. No. 282,013, filed December 8, 1988 and 5 
subject matter disclosed in an application of Banks et 
al. U.S. Serial No. 514,670, filed April 25, 1990. The 
disclosures of said applications are incorporated by 
reference. 

10 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a vending machine and 15 
more particularly to an interactive machine which is 
usable to dispense a variety of personalized products 
including greeting cards and/or visual and audio 
media as selected by a customer. It is arranged to 
accept inexpensive stock products and to effect mod- 20 
ifications such as to provide highly attractive per- 
sonalized products. It is also programmable 
according to type and attributes of products to be dis- 
pensed and of modifications to be effected for per- 
sonalization thereof, to facilitate communication of 25 
readily understandable information as to available 
products and their attributes and of the steps required 
for selection thereof so as to be readily operable by a 
customer without assistance. At the same time, it is 
reliable, efficient and fast in operation and it is man- 30 
ufacturable at relatively low cost. 

2. Background of the Prior Art 

As discussed in the introductory portion of the 35 
specification of the aforementioned related appli- 
cations, U.S. Patent No's. 3,892,427 and 3,982,744 
disclose methods for the production of personalized 
M ME" books in which, for example, the name of a child 
who is to receive a story book is printed in the text of 40 
a story book. In the production of such books, a com- 
puter was used to control a printer to print variable 
data on preprinted sheet material to form sheets 
which were bound together in a separate operation to 
provide the final hard cover book product. As dis- 45 
closed, many types of variable data could be stored 
in the computer and such variable data may include 
quality control indicia which may include check bars 
or other graphics. 

The Rosewarne et al. U. S. Patent No. 4,61 6,327 so 
discloses methods similar to those disclosed in the 
"ME" book patents and the printing of specific types 
of graphics including pictorial figures having physical 
characteristics similar to personalized data intro- 
duced into the system. A standard microprocessor is 55 
programmed to provide storage and combining func- 
tions after personalized data is introduced into the 
system by temporary storage by the purchaser or user 



on a storage medium such as a punched card. One or 
more plotters are used for producing the final product, 
an eight pen plotter being disclosed. 

Many vending machines have heretofore been 
provided for vending of cans, bottles, hot and cold 
liquids in cups, sandwiches, candy, combs, and vari- 
ous other products, each machine being typically 
designed to handle only products which have a physi- 
cal size and shape within a certain limited range. For 
example, one of such machines is disclosed in the 
Ogaki et al. U.S. Patent No. 4,677,565 and is desig- 
ned for vending of a computer program selected by a 
customer from menus displayed on a screen, the 
selected program being recorded on a tape cassette 
or floppy disc inserted into a tape or disc drive of the 
machine. 

SUMMARY OF THE INVENTION 

This invention was evolved with the general 
object of providing a machine which incorporates 
advantageous features of the machines disclosed in 
the aforesaid related application and which is 
arranged to accept inexpensive stock products and to 
effect modifications which are such as insure delivery 
of very attractive and high quality personalized pro- 
ducts. 

Another object of the invention is to provide a 
machine which is usable to dispense a wide variety of 
personalized products including greeting cards and/or 
visual and audio media as created by a customer. 

A further object of the invention is to provide a 
machine which is programmable according to type 
and attributes of products to be dispensed and of 
modifications to be effected for personalization 
thereof and which is operable to facilitate communi- 
cation to of readily understandable information as to 
available products and their attributes and of the steps 
required for selection thereof so as to be readily oper- 
able by a customer without assistance. 

Still another object of the invention is to provide 
a machine, which is very versatile and which is reli- 
able; efficient and fast in operation while being man- 
ufacturable at relatively low cost 

In accordance with the invention a machine is 
provided which incorporates features of the aforesaid 
Buckley et al. application particularly with regard to 
providing a flexible manufacturing platform which 
allpws for selection from among a number of types of 
products to be delivered, from among a number of 
types of data to be entered by a customer for per- 
sonalization of a product, i.e. for creation of a product 
in accordance with preferences of a customer with 
respect to the form of a base product and changes, 
additions or other modifications to be performed on 
the base product to produce the desired final product. 
These features cooperate to provide a versatile "just- 
in-time" manufacturing platform by which each cus- 
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tomer can select from among a wide variety of avail- 
able products and types of modifications and obtain a 
personalized product tailored to his or her preference 
at the time of purchase, but in a highly efficient man- 
ner with materials being used only as required to sub- 5 
stantially eliminate waste. 

According to the invention there is provided a 
machine for delivering an item which may be auto- 
matically personalized by the customer at the time of 
purchase, said machine comprising: storage means w 
for storing stock, delivery receptacle means, product 
handling means for effecting a series of operations 
and including electrically controllable transfer means 
for effecting transfer of stock from said storage 
means, electrically controllable printing means for 15 
printing graphics and text on stock transferred by said 
transfer means and for effecting printing of both high 
quality graphics and text on said transferred stock for 
production of a personalized item, and electrically 
controllable delivery means for effecting delivery of 20 
said personalized item from said printing means to 
said delivery receptacle means, an enclosure contain- 
ing said storage, receptacle and printing means there- 
with in, payment means operable by a customer on the 
outside of said enclosure to effect payment for an 25 
item, selection means operable by a customer on the 
outside of said enclosure to effect entry of control data 
to select graphics.and text to be provided on the per- 
sonalized item to be delivered to the customer, and 
computer means within said enclosure and coupled to 30 
said payment and selection means and to said elec- 
trically controllable transfer, printing and delivery 
means of said product handling means, said com- 
puter means controlling said transfer, printing and 
delivery means of said product handling means fol- 35 
lowing payment by a customer to perform a series of 
operations in accordance with said control data, said 
series of operations being performed within said 
enclosure without operator intervention and including 
transfer of stock from said storage means, printing of 40 
stock transferred from said storage means and deliv- 
ery of the desired final form of personalized item from 
said printing means to said delivery receptacle 
means. 

In a preferred embodiment the item is a greeting 45 
card. Preferably the selection means including dis- 
play means for displaying a plurality of designs for 
selection by the customer. In a preferred embodiment 
said computer means are operable to control oper- 
ation of said display means as well as said product 50 
handling means. 

Preferably the machine includes transfer means 
arranged for transferring one item of stock at a time 
from said storage means to said printing means. Said 
transfer means may include transfer head means 55 
which includes pick-up means for pick-up of one item 
of stock from said storage means, and actuating 
means for moving said transfer head means to move 



said item to said printing means. The item may com- 
prise a sheet of greeting card stock and the printing 
means may include an entrance for receiving said 
sheet and being arranged for printing on one side of 
said sheet while moving said sheet from said entrance 
to an exit region, and said transfer means being 
arranged to move said sheet from said exit region to 
said entrance after one printing operation to print on 
the opposite side of said sheet in a second printing 
operation. 

The machine may further include decuriing 
means for sheet stock which has a curl after comple- 
tion of said printing. The decuriing means may include 
first, second and third roller means on spaced axes, 
means for rotating said roller means, arid means for 
guiding a leading edge of a greeting card to pass be- 
tween said first and second roller means and then be- 
tween said second and third roller means, the axis of 
said second roller means being offset from a plane 
through the axes of said first and third roller means to 
an extent such as to remove curl from the sheet stock. 

Where decuriing means are provided, said print- 
ing means may include an entrance for receiving a 
sheet of greeting card stock and being arranged for 
printing on said sheet while moving said sheet from 
said entrance to an exit region, said transfer means 
including transfer head means which includes pick-up 
means for pick-up of one sheet of greeting card stock 
from said storage means, and means for moving said 
transfer head means to move said sheet to said entr- 
ance of said printing means, thereafter moving said 
sheet from said exit region of said printing means and 
to said decuriing means, and thereafter moving said 
sheet from said decuriing means to said delivery 
means. 

The machine may include modification means for 
effecting modifications of a greeting card sheet, said 
transfer means being operative to move a sheet to 
and from said modification means for effecting of said 
modifications after transfer from said storage means 
and before movement to said delivery means. 

The printing means may be arranged to deliver a 
sheet of greeting card stock to an exit region thereof 
after printing of graphics and text thereon, said trans- 
fer means including transfer head means which 
includes suction pick-up means for picking up a sheet 
at said exit region of said printing means and subse- 
quently moving said sheet to said delivery means. 

The machine may include envelope storage 
means for storage of envelopes, said product hand- 
ling means including means for moving an envelope 
from said envelope storage means to said delivery 
means, and said delivery means being operable to 
deliver both a personalized item and an envelope to 
said delivery receptacle means. 

The machine may further include bag storage 
means for storing bags, said product handling means 
including means for moving a bag from said bag stor- 
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age means to said delivery means, and said delivery 
means being operable to deliver a personalized item 
together with an envelope and a bag to said delivery 
receptacle means. 

The machine may include printing means includ- 5 
ing an entrance for receiving one sheet of greeting 
card stock and being arranged to deliver a sheet of 
greeting card stock to an exit region thereof after print- 
ing of graphics and text thereon, said transfer means 
including transfer head means which includes suction w 
pick-up means for picking up a sheet from said stor- 
age means, then transferring said sheet to said entr- 
ance of said printing means, thereafter picking up a 
sheet at said exit region of said printing means and 
thereafter moving said sheet to said delivery means. 15 

Preferably said transfer means includes an articu- 
lated arm assembly arranged for effecting vertical 
components of movement of said pick-up means and 
operable to move a sheet to a position above said deli- 
very means to be dropped into said delivery means 20 
said printer may be adapted for printing colour 
graphics. 

In another aspect the invention comprises a 
machine for delivering a product which may be auto- 
matically personalized by the customer at the time of 25 
purchase and which is selected from a plurality of dif- 
ferent types of products including products which 
communicate in a plurality of forms of media, said 
machine comprising: storage means for storing base 
products of a plurality of forms adapted to be modified 30 
to communicate in said plurality of media, delivery 
receptacle means, product handling means for effect- 
ing a series of operations and including electrically 
controllable transfer means for effecting transfer of a 
base product from said storage means, electrically 35 
controllable modification means for effecting modifi- 
cation of said base product to produce a modified 
base product and electrically controllable delivery 
means for effecting delivery of said modified base pro- 
duct to said delivery receptacle means, an enclosure 40 
containing said storage, receptacle and product hand- 
ling means therewithin, payment means operable by 
a customer on the outside of said enclosure to effect 
payment for a product, selection means operable by 
a customer on the outside of said enclosure to effect 45 
entry of control data which defines the customer's 
selection of the media form of the base product and 
modifications to be performed of the selected media 
form to thereby define the desired final form of the per- 
sonalized product to be delivered to the customer, 50 
and computer means within said enclosure and coup- 
led to said payment and selection means and to said 
electrically controllable transfer, modification and 
delivery means of said product handling means, said 
computer means controlling said transfer, modifi- 55 
cation and delivery means of said product handling 
means following payment by a customer to perform a 
series of operations in accordance with said control 



data, said series of operations being performed within 
said enclosure without operator intervention and 
including transfer of a base product of the selected 
media form from said storage means, modification of 
a base product transferred from said storage means 
in accordance with the customer's selection and deli- 
very of the desired final form of product from said 
modification means to said delivery receptacle 
means. 

The plurality of forms of media may include video 
tape cassettes, audio tape cassettes, floppy discs, 
video discs, smart cards or printed matter. 

The machine may further include input means for 
input of each of a plurality of forms of input media, and 
input media selection means for selection by the cus- 
tomer from among said plurality of forms of input 
media. 

The forms of input media may include video tape 
cassettes, audio tape cassettes, floppy discs, video 
discs and real time video. 

The machine may include a scanner for docu- 
ments which may be scanned, such as an OCR scan- 
ner. 

The machine may include a keyboard for entry of 
control and personalization data. 

The machine may * include voice recognition 
means for entry of control or personalization data. 

According to another aspect of the invention a 
machine is provided for delivering a greeting card 
which may be automatically personalized by the cus- 
tomer at the time of purchase, said machine compris- 
ing: storage means for storing greeting card stock, 
deliver receptacle means, product handling means for 
effecting a series of operations and including electri- 
cally controllable transfer means for effecting transfer 
of greeting card stock from said storage means, elec- 
trically controllable printing means for printing 
graphics and text on greeting card stock transferred 
by said transfer means and for effecting printing of 
both high quality graphics and text on said transferred 
stock for production of a personalized greeting card, 
electrically controllable modification means for modi- 
fication of greeting card stock after transfer from said 
storage means and before transfer as a printed card 
to said delivery means, and electrically controllable 
delivery means for effecting delivery of said modified 
and personalized greeting card from said printing 
means to said delivery receptacle means, an enclos- 
ure containing said storage, receptacle and printing 
means therewithin, payment means operable by a 
customer on the outside of said enclosure to effect 
payment for a greeting card, selection means oper- 
able by a customer on the outside of said enclosure 
to effect entry of control data to select modifications 
of and graphics and text to be printed on the per- 
sonalized greeting card to be delivered to the cus- 
tomer, and computer means within said enclosure 
and coupled to said payment and selection means 
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and to said electrically controllable transfer, printing 
and delivery means of said product handling means, 
said computer means controlled said transfer, print- 
ing, modification and delivery means of said product 
handling means following payment by a customer to 5 
perform a series of operations in accordance with said 
control data. 

The modification means may include transfer 
means for transfer of a decorative object to a sheet of 
greeting card stock, card ablation means or braille 10 
punch means. 

A machine constructed in accordance with the 
invention preferably includes an enclosure with selec- 
tion and payment means on the outside thereof and 
with storage and handling means on the inside 15 
thereof, all coupled to a computer equipment which is 
on the inside of the enclosure and which is program- 
med to facilitate a customer's creation from among 
types of products to be delivered and the desired 
mode of personalization thereof and to deliver a com- 20 
pleted personalized product to a receptacle from 
which it may be removed by the customer. 

An important feature of the invention relates to the 
provision for manufacture of personalized greeting 
cards from "white paper", i.e. paper stock of any col- 25 
our and of any weight and in sheet or roll form, par- 
ticularly including, for example, heavy paper stock or 
cardboard such as 59 pound stock used for high qual- 
ity greeting cards. To provide a completed card, the 
machine imprints on such stock both graphics and 30 
text as selected by a customer to provide a per- 
sonalized card of very high quality. With this arrange- 
ment, all stock is used. There are no expensive 
preprinted forms which might go unused and waste is 
eliminated. Another very important advantage is that 35 
a great many graphics and text formats may be per- 
manently stored in digital form as on hard discs, tape 
or CD ROMs, to provide customers with much wider 
selections of graphics and text formats. 

Specific features of the invention relate to the pro- 40 
vision for selection by a customer from among a num- 
ber of different types of modifications of a product In 
addition to imprinting of personalized graphics and 
text a machine of the invention may include cutting 
apparatus such as laser apparatus, operative to cut 45 
paper or other stock to desired shapes under cus- 
tomer control and may include apparatus for applying 
foil or other decorations or add-on decorative pieces 
such as a holographic icon. 

A machine of the invention preferably retains a 50 
number of advantageous features as disclosed in the 
aforesaid prior applications. For example, available 
products and their desirable attributes and features 
are identified both audibly and visually through pres- 
entation of a sequence of images and associated 55 
sound to present a series of descriptions of available 
products and their features with instructions as to 
initiating use of the machine. When a customer 



initiates use of the machine, he or she is then supplied 
with specific instructions to make it possible to make 
selections easily, quickly and accurately. 

Preferably, images are presented on a CRT 
screen which is also usable as a touch screen for 
selection of the desired product and the desired feat- 
ures and attributes thereof. The touch screen or a 
keyboard or other input device may be used, for 
example, to select from among a number of different 
birthday cards and to enter the name and birthdate of 
the intended receiver, the name of the sender and 
other personalized data. 

After a customer selects and pays for a greeting 
card or other product, a data entering mode may be 
initiated in which he or she is asked to enter data or 
otherwise select the form of the final product, as by 
entering the names of the receiver and sender of a 
birthday card, for example. The data entering mode 
may further include operations for viewing and correc- 
tion of entered data. 

Further important features of the invention relate 
to the handling of a product, wherein a product is 
selected, transferred to modifying apparatus such as 
a printer and subsequently transferred therefrom to' a 
delivery receptacle. An illustrated machine includes a 
robot which is so positioned relative to stored pro- 
ducts and the printer or other modifying apparatus as 
to facilitate selection of a product and transfers to and 
from the modifying apparatus. Preferably the robot 
includes a turret head which is rotatable about a fixed 
axis with a transfer head supported from the turret 
head through an articulated arm assembly and with 
the stored products and modifying apparatus posi- 
tioned in angularly spaced relation. As is disclosed in 
the aforementioned Buckley et al. application, the 
transfer head preferably includes suction cups for 
effecting transfers of paper or other products from one 
or more supply sections to a printer or other modifi- 
cation means and thereafter to a delivery point. 

Still further features relate to the control of oper- 
ations such as to facilitate rapid and efficient delivery 
of products. For example, data transfers take place 
while transfers of a sheet are being effected and, 
while printing or other modifications are taking place, 
other required operations may take place, such as the 
delivery of an envelope and a bag to a delivery sec- 
tion. The result is that the time required to produce the 
final product is minimized. 

Specific features of the invention relate to the pro- 
duction of cards on plain greeting card stock with color 
graphics and text to produce cards which are of high 
quality and very attractive and which are selected by 
customers from wide variety of possible designs and 
formats and which are imprinted with text selected by 
customers for personalization thereof. These features 
relate to the adaptation of a color printer for reliable 
printing on greeting card stock, to the handling of 
greeting card stock and to the selection of graphics 
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and text by customers. 

In an illustrated embodiment, a high quality color 
ink jet printer is used advantageously which is of a 
known type and which is designed for printing a sheet 
of standard weight and width while being held to form 5 
a partial cylinder about the axis of a rotary ink jet head. 
Provisions are made to adapt such a printer for print- 
ing on a sheet of heavy greeting card stock of nar- 
rower width, and for removing curl of a sheet after 
printing. 10 

It will be understood that the invention is not 
limited to the use a color printer having a rotary ink jet 
head, to a printer which prints on only one side of 
paper or to a printer which prints on sheets, but may 
be used in conjunction with any color or black and 15 
white printing technology and may be applied to prin- 
ters which simultaneously print on both sides of 
paper and printers in which paper is supplied in roll 
rather than sheet form. 

Still additional features of the invention relate to 20 
the extension of principles used in producing greeting 
cards to the production of various other types of pro- 
ducts and to the accommodation of many different 
types of input for personalization of the products. 

These and other features provide a system which 25 
is highly flexible and versatile, capable of meeting the 
desires of customers and reliably providing final pro- 
ducts of uniform high quality and at reasonable cost. 

This invention contemplates other objects, feat- 
ures and advantages which will become more fully 30 
apparent from the following detailed description taken 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

FIGURE 1 shows a front panel portion of a vend- 
ing machine constructed in accordance with the 
invention; 

FIGURE 2 is a side elevational view of a robot 
used in handling of products within the machine 40 
of FIG. 1; 

FIGURE 3 is a top plan view of the robot of FIG. 

2; 

FIGURE 4 is a side elevational view of the 
machine of FIG. 1, illustrating diagrammatically 45 
the positions of the robot of FIGS. 2 and 3 and 
other components within the machine; 
FIGURE 5 is a top plan view corresponding to 
FIG. 4; 

FIGURE 6 is a perspective view illustrating a so 
blank card supply and feeder section of the 
machine of FIG. 1; 

FIGURE 7 is a cross-sectional view of a lower 
portion of a printer of the machine of FIG. 1 , look- 
ing downwardly at a level as indicated by line 7-7 55 
of FIG. 4, also showing the feed of a sheet to the 
printer by the robot; 

FIGURE 8 is a cross-sectional view of an upper 



portion of the printer of the machine of FIG. 1, 
taken substantially along line 8-8 of FIG. 4 and 
showing the pick-up of a sheet from the printer by 
the robot; 

FIGURE 9 diagrammatically illustrates a decuri- 
ing assembly associated with the printer of the 
machine; 

FIGURE 10 diagrammatically illustrates a sequ- 
ence of movements of a card from the blank card 
and feeder section of the machine to the printer 
and also movements within the printer; 
FIGURE 11 through 14 diagrammatically illus- 
trate sequences of movements of the card subse- 
quent to those depicted in FIG. 10; 
FIGURE 1 5 is a schematic block diagram illustrat- 
ing circuitry of the machine; 
FIGURES 16 and 17 are flow diagrams illustrating 
the operation of a front computer of the machine; 
FIGURES 18, 19 and 20 are flow diagrams illus- 
trating operations of a background computer of 
the machine; 

FIGURE 21 is a timing diagram relating to oper- 
ations of machine; 

FIGURE 22 is a front view of a more versatile 
machine constructed in accordance with the 
invention; and 

FIGURE 23 is a schematic diagram of internal 
. hardware of the machine of FIG. 22. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Reference numeral 10 generally designates a 
vending machine which is constructed in accordance 
with the principles of this invention and which is par- 
ticularly designed for vending personalized greeting 
card but which may be used for vending of other per- 
sonalized products as hereinafter described in more 
detail. 

The machine 10 includes presentation means 
including a screen 11 which in accordance with the 
invention is operable to present visual illustrations in 
color to enable a customer to select from among a 
large number of available greeting cards or other pro- 
ducts and to enable the customer to select text and 
other modifications as may be desired for personali- 
zation of the selected card or product The pres- 
entation means also includes voice generating means 
for provide an audible presentation correlated to the 
visual presentation. In an introductory presentation 
mode, such presentation means are operable to pre- 
sent a sequence of identifications of the available pro- 
ducts and desirable attributes and features thereof to 
persons in the vicinity of the machine 10. Operating 
instructions are also presented in the introductory 
presentation mode. 

Byway of example, the machine 10 may be used 
to vend products including "get well", birthday, 
anniversary, Easter, Passover, Hanukkah, Christmas 
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cards and other types of greeting cards. In each case, 
a personalized message may be printed along with 
the name of the recipient of the card and the name of 
the sender of the card. 

In the illustrated embodiment, the screen 11 is 5 
operable as a touch screen for selection of the product 
and attributes thereof and for entering of name, date 
and personalized message data. The customer is 
invited to touch a portion of the screen to indicate an 
intention to consider purchase of a selected one of the 10 
available products and is then instructed audibly 
through voice generating means and visually through 
the screen 11 to effect a conditional pre-payment for 
the product, payment being conditioned upon the cus- 
tomer's final approval of the product Pre-payment 15 
may be effected by insertion of coins in a coin slot 12, 
insertion of a bill in a bill receiving slot 13 or temporary 
insertion of a credit card in a credit card reader slot 14. 
Upon entry of selection and personalization data, as 
hereinafter described, the customer is invited to indi- 20 
cate final approval of a product by pressing a "buy" 
button 15. Change cup 16 is provided for return of 
coins made as prepayment and delivering any change 
which may be due. A refund button 17 is also provided 
and a small read-out display 18 may be associated 25 
with the payment receiving devices. 

A delivery receptacle 19 is provided into which the 
selected product is delivered, along with envelope or 
other required associated materials. The delivery 
receptacle 19, the screen 11, coin slot 12, and pay- 30 
ment-effecting devices are positioned on an inclined 
front panel 20 of a housing 22 which is of generally 
cylindrical shape as shown in Figures 4 and 5. 

A robot 24 within the housing 22 operates to effect 
transfers as required to effect personalization of a pro- 35 
duct in accordance with data supplied by a customer. 
As shown in the side elevational and top plan views 
of Figures 2 and 3, the robot 24 includes a turret head 
26 which is rotatable about a vertical axis and which 
is connected to a transfer head 28 through an articu- 40 
lated arm assembly which includes a first pair of par- 
allel links 29 and 30 each pivotalfy connected at one 
end to the head 26 for movement about a horizonal 
axis 32 and a second pair of parallel finks 33 and 34 
having ends pivotally connected to opposite ends of 45 
links 29 and 30 for movement about an a horizontal 
axis 36 parallel to the axis 32. The transfer head 28 
supports a pair of suction cups 37 and 38 for engag- 
ing, holding and releasing sheets, envelopes or other 
products to be handled by the machine and is suppor- so 
ted by the links 33 and 34 for movement about a hori- 
zontal axis 40 parallel to the axes 32 and 36 and also 
for movement about an axis 42 at right angles to the 
axis 40. As shown somewhat diagrammatically, the 
transfer head is supported on a bevel gear 44 which 55 
is rotatable about axis 42 and which is meshed with a 
pair of bevel gears 45 and 46 rotatable about the axis 
40. The angular positions of gears 45 and 46 relative 



to the links 33 and 34 is controlled by belts 45A and 
46A engaged with pulleys 45B and 46B fixedly con- 
nected to the gears 43 and 44. If both gears 45 and 
46 are rotated together in the same direction, the 
transfer head 28 is rotated about the axis 40; if gears 
45 and 46 are rotated in opposite directions, the trans- 
fer head 28 is rotated about the axis 42. 

The robot 24 is a commercially available type of 
robot of a type sold by Eshed Robotic, Inc. of Prince- 
ton, New Jersey and includes electro-mechanical 
components which are not shown in detail. Such com- 
ponents are responsive to applied electrical signals to 
accurately control rotation of the turret head 26 about 
a vertical axis, rotation of links 29 and 30 about the 
horizontal axis 32, rotation of the links 33 and 34 
about the horizontal axis 36 and rotation of the trans- 
fer head 28 relative to the links 33 and 34 about the 
axes 40 and 42. 

The position of the robot 24 and the positions of 
other components within the housing 22 are indicated 
diagrammatically in dotted fines in Figures 4 and 5. In 
brief, the transfer head 28 of the robot 24 of the illus- 
trated machine 10 is operated to pick up a sheet of 
greeting card stock from a blank card supply and 
feeder unit 48 and thereafter inserts the sheet into a 
feeder slot at the lower end of a printer 50, picks up 
the sheet after printing on one side thereof, reinserts 
the sheet into the printer 50 for printing on the oppo- 
site side thereof, transfers the sheet to a decurling 
assembly associated with the printer 50, picks up the 
decurled sheet from the decurling assembly, and 
thereafter transfers the sheet to a delivery station 52. 
While printing operations are taking place, the trans- 
fer head 28 is operated to transfer an envelope and a 
bag from envelope and bag supply stations 53 and 54 
to the delivery station 52. The printed sheet, envelope 
and bag are then dropped downwardly from the deli- 
very station 52 to the delivery receptacle 19 to be 
picked up by the customer. 

One or more modifications stations are optionally 
provided for effecting modifications which may be 
desired, one such station 56 being shown diagram- 
matically in Figures 4 and 5. Such modifications 
include the application of foil decorations, holographic 
icons or other add-on pieces to the sheet, the appli- 
cation of braille impressions to the sheet and/or the 
performance of laser cut-out or other cutting oper- 
ations. As shown, the modification station 56 may be 
located between the decurling station 49 and the deli- 
very station 52 and it will be understood that, if des- 
ired, one or more additional modification stations may 
be provided, in vertically spaced relation to the illus- 
trated station 56. 

The blank card supply and feeder unit 48 is 
located behind the delivery receptacle 19 and as 
shown in perspective in the detail view of Figure 6, it 
includes a pusher 57 operative to frictionally engage 
the top surface of an uppermost sheet 58 of a stack 
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of sheets 59 and to move the uppermost sheet 58 
upwardly and rearwardty until the upper and rearward 
edge thereof is against a pair of stops 61 and 62, the 
stack of sheets 59 being disposed in an upwardly and 
rearwardly inclined tray 64. Then the transfer head 28 5 
is moved to position the suction cups 37 and 38 over 
the sheet 56. Suction is then applied to the suction 
cups 37 and 38 through flexible lines (not shown) to 
effect a secure holding engagement with the sheet 56 
which is verified by sensing that a high negative 10 
vacuum pressure is achieved. 

Figure 7 is a cross-sectional view of a lower por- 
tion of the printer 50, looking downwardly at a level as 
indicated by line 7-7 of Figure 4, alsoshowing thefeed 
of sheet 58 to the printer by the robot 24. The illus- 15 
trated printer 50 includes portions of a known type of 
ink jet color printer manufactured by Howtek, Inc. of 
Hudson, New Hampshire and disclosed in U.S. 
Patents Nos. 4,591,281 and 4,714,936 the disclos- 
ures of which are incorporated by reference. In the 20 
printer 50, a rotary ink jet print head or wheel rotates 
at a fixed speed about a vertical axis. Paper is drawn 
by feed rollers into a lower end of the printer, is formed 
into a partial cylinder around the print wheel and is 
advanced upwardly, parallel to the vertical axis, while 25 
pulsing ink jetters around the periphery of the print 
wheel to print dot matrix characters and lines on the 
paper. It is possible to achieve highly attractive color 
printing of computer-generated graphics and text with 
a printer of this type. In the illustrated machine of the 30 
invention, modifications are made of the printer to 
obtain reliable automated operation and to print on 
both sides of blank greeting card stock which is rela- 
tively thick and which has a width substantially less 
than that of conventional paper. 35 

In the conventional printer of the type shown, the 
paper is drawn from a supply in a vertically oriented 
cassette. In the illustrated machine, no cassette is 
used. Instead, the robot 24 moves the sheet 58 to a 
position as shown in Figure 7 to enter a vertically 40 
extending entrance slot 66 of the printer 50 and to be 
picked up by feed rollers 67 and 68 of the printer 50. 
Another difference between the printer 50 and the 
conventional printer is that the printer 50 includes a 
"kick" roller 70 operative to allow the printer 50 to 45 
accept a sheet of substantially less than the width of 
standard U.S. and International papers. 

With reference to Figure 7, the sheet 58 is fed 
from the feed rollers 67 and 68 and by an advancing 
roller 72 into a space between inner and outer concen- 50 
trie guides 73 and 74 to assume the shape of a partial 
cylinder and to be positioned over diametrically 
opposed cleats 75 and 76 carried by a pair of vertically 
extending belts 77 and 78, to be carried upwardly past 
a print head 80 shown in Figure 8. A sheet of a stan- 55 
dard U.S. or International width (8.5 in. or 21.2 cm.) 
would be frictionally driven by the advancing roller 72 
until being stopped by engagement of the leading 



edge of the sheet with a stop 81. Sheets for greeting 
cards have a width which is substantially less (e.g. 6 
13/16 in.) and it is found that as a result the leading 
edge will not reach a position over the deat 76 on the 
belt 78. The kick roller 70 is provided to solve the prob- 
lem. As shown, it has two lobes 83 and 84 and is sup- 
ported on a shaft 86 for rotation about a vertical axis, 
the shaft 86 being driven from a drive motor 87 as indi- 
cated. When the sheet has been advanced by the 
advancing roller 72 to position the trailing edge 
beyond the roller 72, the leading edge will be beyond 
the kick roller 70. The kick roller 70 is then rotated 
through 180 degrees to advance the sheet and to 
position the leading edge against a stop pin 88 which 
is provided beyond the cleat 78of the belt 78 but short 
of the standard stop 81 of the printer. The trailing edge 
is then short of the cleat 77 of the opposite belt, so that 
both cleats can engage and properly raise the sheet 
for cooperation with the print head 80. 

Further differences relate to the desirability of 
printing on both sides of a sheet to form a greeting 
card and to problems discovered to occur as a result 
of the thickness of greeting card stock. In the conven- 
tional printer of the type shown, the paper exiting 
upwardly from the printing section is formed into a 
generally semi-cylindrical shape and is released to 
"pop" out of its cylindrical shape and to a flat shape 
to fall into a delivery tray after printing on one side 
only. In the illustrated machine of the invention, a 
sheet of greeting card stock is moved upwardly past 
the print head to a position in which it is retained by 
five vertically extending rods 88-92 and by a holding 
device 94 which is supported from above and which 
is spring-urged toward the middle rod 90 to hold the 
sheet thereagainst. The sheet can then be directly 
picked up by the suction cups 37 and 38 of the transfer 
head 28, being first moved a short angular distance in 
a counter-clockwise direction, as viewed in Figure 8, 
so that the leading edge clears the rod 88 as the sheet 
is withdrawn. 

After printing on one side, the sheet is moved 
downwardly to a position opposite the entrance slot 
66 and is again fed into the slot for printing on the 
opposite side, the position of the sheet being reversed 
in each printing operation. After printing on the oppo- 
site side, the sheet is again picked up by the suction 
cups 37 and 38 of the transfer head 28 for perform- 
ance of subsequent operations. 

It is found that with relatively heavy paper stock 
such as used in greeting cards, the sheet exiting the 
printing section of the printer 50 assumes a certain 
curl. It is also found that after printing one side, a sheet 
in a curled condition can be reinserted into the printer 
for printing on the opposite side, printing on the oppo- 
site side being effective to curl the sheet in the reverse 
direction. However, it is further found to be desirable 
to remove any curl remaining after printing on the 
opposite side and, in the illustrated machine, a sheet 
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a decurling station 96 is associated withthe printer 50. 

As shown diagrammatically in Figure 9, the 
decurling station 96 includes three rollers 97, 98 and 

99 on parallel vertical axes, driven from a drive motor 

100 as indicated by broken lines. A curled sheet is 5 
moved by the transfer head 28 to cause the leading 
edge to be guided by a guide plate 101 between rol- 
lers 97 and 98 and to be then guided by a second 
guide plate 102 between rollers 98 and 99. With pro- 
per positioning of the axes of the rollers 97, 98 and 99, 10 
the sheet is then formed back into a flat condition. It 

is then picked up by the transfer head to be transfer- 
red either directly to the delivery station 52 or to the 
modification station 56 and thereafter from the modi- 
fication station 56 to the delivery station 52. is 

The transfer and other operations as above des- 
cribed may be clarified by reference to Figures 10-14, 
in which the numbers 0 through 1_6 in circles indicate 
the order of positions of a sheet during progressive 
movement thereof, characters A and B indicate the 20 
opposite sides of the sheet and pairs of circles on the 
sheet indicate the positions of engagement of the suc- 
tion cups 37 and 38 therewith. 

In position 0, a single top sheet has been pushed 
by the pusher 57 to separate it from the stack of 25 
sheets 59 in the tray 64. In position 1^ the sheet has 
been picked up by the suction cups 37 and 38, the A 
side being up. In position 2, the sheet has been raised 
several inches. In position 3, the sheet has been 
rotated through 90 degrees about a central fold line 30 
thereof, such rotation being effected by rotation of the 
transfer head 28 about the axis 42, for the purpose of 
placing the sheet in a vertical orientation for subse- 
quent insertion into the printer 50. 

In position 4, the sheet has been rotated about the 35 
vertical turret axis of the robot 24 and the articulated 
arms of the robot have been moved to position the 
sheet in alignment with the entrance slot 66 of the 
printer. In position 5, the sheet has been moved by 
rotation about the vertical turret axis of the robot to 40 
position the leading edge in the slot 66, for engage- 
ment by rollers 67 and 68. It is then released from the 
vacuum grip of the transfer head 28. 

In position 6, the sheet has been fed by the printer 
to assume a semi-cylindrical shape, to be carried 45 
upwardly by the cleats 75 and 76 on belts 77 and 78 
and to allow transfer of ink to side A by the rotating ink 
jet print head 80, to provide graphics and text as 
selected by the customer and in accordance with data 
stored in computer memory. In position 7, the sheet so 
is in the upper end of the printer 50, for pick-up by the 
transfer head 28. 

In position 8 (Figures 10 and 11), the sheet has 
been picked up by the transfer head and in position 9, 
it has been moved downwardly to a position opposite 55 
the entrance slot 66. The position of the sheet has 
now been reversed 180 degrees from movement 
through the printer. Position 10 of Figure 1 1 corres- 



ponds to position 6 of Figure 10 differing in that the B 
side is now on the inside for printing thereon. Here 
again, the sheet has been fed by the printer to assume 
a semi-cylindrical shape, to be carried upwardly by 
the cleats 75 and 76 on belts 77 and 78 and to'allow 
transfer of ink to side B by the rotating ink jet print 
head 80, and to again provide graphics and text as 
selected by the customer and in accordance with data 
stored in computer memory. 

In position 11 (Figures 11 and 12), the sheet is 
picked up by the transfer head 28 at the top of the 
printer 50, moved to a position 12 as shown and 
thence to a position 13 (Figure 1 3) to enter the decurl- 
ing station, being then released by the transfer head 
28. At position 14, it is again picked up by the transfer 
head, in a decurled condition. 

Figure 14 illustrates folding of a sheet by the 
robot, a pre-scored sheet being buckled against a 
fixed stop 104, position 15, being then pressed to a 
folded condition, position16. The sheet is then moved 
to the delivery station 52. 

Movements to and from the modification station 
56 are not depicted in Figures 10-14, but it will be 
understood that movements similar to those depicted 
and described are used to transfer a sheet to and from 
the modification station 56. 

Figure 15 is a schematic block diagram of the 
control system for visual and audio presentations and 
control of making of a personalized product as selec- 
ted by the customer. The presentation screen 1 1 of 
Figure 1 is provided by a monitor 106 which may be 
a multisync color monitor and which is connected 
through a Video drive cable 107 and a touch signal 
transmission cable 108 to an interface circuit 109 of 
a 'front" computer 110, operative to control pres- 
entation and control operations directly associated 
with the customer. Interface circuit 109 also operates 
to transmit an audio signal through a cable 111 to a 
speaker unit 112 and to receive a NTSC signal 
through a cable 1 13 from an optical disc unit 114. Unit 
114 is also connected through a cable 114A to the 
monitor 106 for application of a NTSC video signal to 
the monitor 106 when the monitor is switched to a 
NTSC mode of operation, under control of a video 
monitor switch as hereinafter described. 

The interface circuit 109 is such that the optical 
disc unit 114 is controllable from the front computer 
1 1 0 through a RS232 serial link 1 1 5 to supply signals 
to develop displays of a very large number of color 
graphics stored on an optical disc and from which the 
customer may select one suitable for personalization 
of a card. A direct con nection 1 1 5 is provided between 
optical disc unit 114 and the speaker unit 112 for 
developing an audio signal corresponding to the dis- 
play developed by monitor 106 from the transmitted 
video signal. 

For printing of color graphics corresponding to the 
graphics produced from the video disc, data for pro- 
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ducing corresponding CMYB signals are stored in a 
memory unit 116 which may be a hard disc drive unit, 
for example. It will be understood that the invention is 
not limited to any particular form of media, either opti- 
cal or magnetic or otherwise, for storing of graphics 5 
and other data. 

For transmitting and receiving control signals to 
and from the control panel, an interface circuit 1 19 of 
the computer 110 is connected through isolation cir- 
cuitry 120 to a coin reader 121 which provides the coin w 
slot 1 2, to a circuit 1 22 which controls delivery of coins 
to the change cup 16, to a bill reader 123 which pro- 
vides the bill receiving slot 13, to a credit card reader 
124 which provides the credit card receiving slot 14, 
and to switch units 125 and 126 controlled by the buy 15 
and refund buttons 15 and 17. As shown, the isolation 
circuitry 120 is also connected to a unit 128 which con- 
trols operation of release devices of the delivery unit 
52 to release a an assembly of a completed card and 
associated envelope and bag to fall into the delivery 20 
receptacle 19. Unit 128 also controls operation of a 
ring or "necklace" of lights 130 which surround the 
delivery receptacle 19 and which signal that the 
assembly may be picked up by the customer. 

In addition, the isolation circuitry 120 may be con- 25 
nected to a people sensor 132 which senses the pre- 
sence of anyone in proximity to the machine, and to 
video monitor switch 134 which controls the monitor 
1 06 to operate either from RGB or other color signals 
applied through the cable 107 or in response to a 30 
NTSC signal applied through cable 114A from the 
optical disc unit 114. 

To control operation of the robot 24 and the 
printer 50, a separate "back" computer 136 is pro- 
vided in the illustrated machine 1 0 which is connected 35 
through a RS232 serial link 137 to the computer 110, 
through a RS232 serial link 138 to a controller 140 
which is connected through interface and drive control 
circuits 141 and 142 to sense and control movements 
of the robot 24, supply of vacuum to the vacuum cups 40 
37 and 38 of the transfer head 38 and control other 
operations including the energization of drive motor 
87 for the kick roller 70 (Figure 7), the energization of 
the motor 100 of the decurt assembly (Figure 9) and 
the operation of the delivery unit 52. The computer 45 
136 is also connected through a parallel bus 143 to 
the printer 50 and through a RS232 serial link 144 to 
a controller 146 for the modification station 56. In addi- 
tion, the computer may optionally be connected 
through a RS232 serial I ink 1 49 to a modem 1 50 con- 50 
nected to a telephone line 151 fortransmission of data 
or monitoring of machine operation at a remote loca- 
tion, servicing or control of the machine from a remote 
location. As diagrammatically shown, line 151 may 
optionally be connected to a handset 152 which may 55 
be used for transmitting voice signals which may be 
detected by voice recognition circuitry, for control pur- 
poses and/or for voice card operations performed by 



the modification station 56. 

The operation of the presentation or front com- 
puter 1 10 is depicted in the flow charts of Figures 16 
and 17. At start-up, graphics displays are generated 
to alert customers in the vicinity of the machine 10 as 
to products available from the machine and to instruct 
a customer as to how to learn about the products and 
the mode of operation of the machine. The displays 
include a message inviting the customer to touch the 
screen to obtain more information as to operation of 
the machine and more detailed information as to 
available products. 

Upon touching the screen 11, an explanatory 
video is generated with associated sound, which may 
be skipped by touching a certain area of the screen 
if, for example, the customer is already knowledge- 
able about the operation. The customer is invited to 
make a revocable decision to consider purchase of a 
product, by touching a certain area of the screen 11. 
If he or she does not do so after a certain time interval 
the operation reverts to the start condition. If the cus- 
tomer decides to consider a purchase, a video shop- 
ping program is initiated in which, for example, the 
customer is invited to select from a number of 
categories. If the customer selects the birthday card 
category, he or she may then be invited to select be- 
tween categories including humorous and romantic, 
and the age and sex of the recipient and relationship 
of the recipient to the customer. More and more cards 
may presented until the customer finds one which 
appears to be suitable. Then more detail is provided, 
including full screen high resolution images of the 
cover and inside of the card. The tentatively selected 
card may be held or further consideration or may be 
"put back" to be dismissed from further consideration, 
whereupon more cards may be considered. Once the 
customer finds a card to his or her liking, the buy but- 
ton 15 is pressed and an operation is then initiated for 
selection of personalized data. This operation is simi- 
lar to that disclosed in the aforementioned Banks et 
al. application U.S. Serial No. 514,670, filed April 25, 
1 990, the disclosure of which is incorporated by refer- 
ence. 

After the customer indicates final approval of a 
card, operation is initiated to print the card, data 
stored in the RAM of the front computer 1 1 0 and in the 
memory unit 1 16 being transferred to the background 
computer 136 through the serial link 137. The 
aforedescribed printing and associated assembly 
operations are then initiated under control by the 
background computer 136. At this time, the customer 
is informed through video and audio presentations as 
to the expected time before the card will be completed 
and is invited to participate in supplying survey data 
as his or her sex, age, etc., similar data as to the reci- 
pient of the card, and any comments which the cus- 
tomer may wish to convey. Then, if time remains, an 
entertainment video is presented until the card has 
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been completed and delivered. 

Operations of the background computer 136 are 
illustrated in the flow diagrams of Figures 18, 1 9 and 
20 and in a timing diagram of Figure 21, which are 
generally self-explanatory. Important features relate 5 
to the interleaving of operations in a manner such as 
to minimize the time required for completion of a card. 
For example, a down load of data to the computer 1 36, 
initiated immediately after a buy decision is made, is 
performed at least in part while paper is being initially 10 
delivered to the printer. After feeding paper to the 
printer for printing of one side and while waiting for 
completion of that operation, the robot handles the 
delivery of a bag to the delivery station and then goes 
to a "top wait" condition. Then when printing of the first 1 5 
side is completed, a second down load of data is 
immediately initiated and the robot then reinserts the 
paper in the printer, for printing of the second side. 
The robot then handles the delivery of an envelope to 
the delivery station while waiting for completion of 20 
printing of the second side. 

Figure 22 illustrates another and more versatile 
form of machine 154 constructed in accordance with 
the principles of the invention and operative not only 
for delivery of personalized products in the form of 25 
greeting cards but also for delivery of other forms of 
personalized products, including audio and video 
tape cassettes, floppy or transportable discs, still 
videos and smart cards. The machine 154 includes a 
screen 156 which is operative in a manner similar to 30 
the screen 11 of machine 10, for entry of data for 
selection of the type of personalized product to be 
delivered and the desired form of personalization 
thereof. 

The machine 1 54 may also accept various other 35 
forms of analog or digital input data supplied by the 
customer including data on a tape cassette inserted 
by a customer in a slot 157, data on a CD Rom inser- 
ted by a customer in a slot 158, data on a 3 1/2 inch 
floppy disc inserted by a customer in a slot 159, data 40 
on 5 1/4 inch floppy disc inserted by a customer in a 
slot 160, data on 8 mm. cassette inserted by a cus- 
tomer in a slot 161, data on a still video disc inserted 
by a customer in a slot 162 and data on a VHS video 
cassette inserted in a slot 163. 45 

In addition, the machine 154 may accept input 
from a scanner 164, a keyboard 165, a microphone 
1 66, an optical character reader 1 67 and a video cam- 
era 168. The microphone 166 may be used for 
developing audio signals to be recorded in a product so 
to be produced and/or in conjunction with voice rec- 
ognition circuitry. Also a light pen 170 may be used in 
connection with the screen 156 for entry of data and 
a telephone handset 172 is provided for communi- 
cation with a control station at a remote location. A 55 
panel 173 is provided for effecting cash or credit pay- 
ment using components like those of the control panel 
of the machine 10 and a hard goods delivery recep- 



tacle 1 74 is provided like the delivery receptacle 1 9 of 
the machine 10. 

Figure 23 diagrammatically illustrates the internal 
hardware of the machine 154 which includes a robot 
1 76 arranged for cooperation with paper storage 177 
corresponding to the blank card and feeder unit 48 of 
the machine 10, a printer 178 corresponding to the 
printer 50 of the machine 1 0 and a modification station 
180 corresponding to the modification station 56 of 
the machine 10. 

The modification station 180 is arranged to per- 
form various processes. For example, as shown, it 
may include apparatus for transfer of foil to a card, for 
laser ablation or other cutting operations, braille 
punch apparatus and voice card apparatus. The voice 
card apparatus operates to supply circuitry for repro- 
ducing the customer's voice, or for reproducing any 
audio signal which may be supplied by the customer. 
The voice card may be added to a greeting card or 
may be supplied as a separate item, if desired. 

The hardware shown in Figure 23 also includes a 
modem/fax unit 182, and a storage unit 184 for stor- 
age of the various forms of products to be delivered 
and for effecting recording thereon in accordance with 
personalization instructions and data supplied by the 
customer. In addition, the hardware includes a record 
stack section 186 including various items as indi- 
cated, a display unit 188 for effecting operation of the 
display and touch screen 156 and a delivery unit 190 
for receiving items from the robot 176 and delivery 
thereof to the hard goods receptacle 1 74. Computer 
and control circuitry 192 similar to that depicted in Fig- 
ure 1 5 is provided for operation of the various compo- 
nents of the machine 154, circuitry 192 being 
connected to various data input devices which are 
indicated by block 194 and which are shown in Figure 
22. 

It will be understood that the operation of the 
robot 24 and other components of the machine 10 as 
described in detail hereinbefore may be extended to 
effect operation of the various input receiving compo- 
nents and to effect operation of the robot 176 and 
other components of the machine 154 for effecting 
personalization of various hard goods and delivery 
thereof to the delivery receptacle 174. 

It will be understood that modifications and vari- 
ations may be effected without departing from the 
spirit and scope of the novel concepts of this inven- 
tion. 



Claims 

1. A machine for delivering an item which may be 
automatically personalized by the customer at the 
time of purchase, said machine comprising: stor- 
age means for storing stock, delivery receptacle 
means, product handling means for effecting a 
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series of operations and including electrically 
controllable transfer means for effecting transfer 
of stock from said storage means, electrically 
controllable printing means for printing graphics 
and text on stock transferred by said transfer 5 
means and for effecting printing of both high qual- 
ity graphics and text on said transferred stock for 
production of a personalized item, and electrically 
controllable delivery means for effecting delivery 
of said personalized item from said printing w 
means to said delivery receptacle means, an 
enclosure containing said storage, receptacle 
and printing means therewithin, payment means 
operable by a customer on the outside of said 
enclosure to effect payment for an item, selection 15 
means operable by a customer on the outside of 
said enclosure to effect entry of control data to 
select graphics and text to be provided on the per- 
sonalized item to be delivered to the customer, 
and computer means within said enclosure and 20 
coupled to said payment and selection means 
and to said electrically controllable transfer, print- 
ing and delivery means of said product handling 
means, said computer means controlling said 
transfer, printing and delivery means of said pro- 25 
duct handling means following payment by a cus- 
tomer to perform a series of operations in 
accordance with said control data, said series of 
operations being performed within said enclosure 
without operator intervention and including trans- 30 
fer of stock from said storage means, printing of 
stock transferred from said storage means and 
delivery of the desired final form of personalized 
item from said printing means to said delivery 
receptacle means. 35 

A machine as defined in claim 1, including mem- 
ory means associated with said computer means 
for storage of data for selective display of said 
plurality of designs by said display means and for 40 
printing of any selected one of said plurality of 
designs by said printing means. 

A machine as defined in claim 2, said computer 
means being arranged for downloading data from 45 
said memory means for printing of a design while 
concurrently controlling said transfer means to 
transfer stock to said printing means. 

A machine as defined in claim 2 or claim 3, said so 
computer means being arranged for operating 
said display means for entry by a customer of 
data for personalization of an item as well as for 
selection of a design to be personalized. 

55 

A machine according to any preceding Claim 
wherein said item is a sheet of greeting card 
stock. 



6. A machine according to claim 5, said printing 
means including ink jet head means rotatable 
about a vertical axis, and sheet handling means 
for receiving a sheet at an entrance below said 
head means, forming the sheet into a partial cyli : 
nder and moving the formed sheet upwardly past 
said head means to an upper exit region while 
operating said head means to print on a radially 
inwardly facing side of the sheet. 

7. A machine as defined in claim 6, said sheet hand- 
ling means including a pair of vertically extending 
belts on diametrically opposite sides of said ver- 
tical axis and having cleats thereon in vertical 
alignment, sheet guide means defining a guide 
path extending arcuately about said axis on the 
inside of and past both of said belts, and stop 
means limiting movement of the sheet to a limit 
position in which it forms a partial cylinder extend- 
ing over both of said cleats to be earned upwardly 
by said cleats past said print head for transfer of 
ink thereto. 

8. A machine as defined in Claim 7, said sheet hand- 
ling means including roller means adjacent an 
intermediate portion of said guide path and 
engageable with a sheet to move the sheet 
toward said limit position. 

9. A machine as defined in any of claims 6-8, said 
transfer means being arranged to move said 
sheet from said exit region to said entrance after 
one printing operation to print on the opposite 
side of said sheet in a second printing operation. 

10. A machine as defined in any of claims 6-9, said 
sheet handling means including guide means 
extending vertically above said print head and 
operative to releasably hold a sheet in the form of 
a partial cylinder for pick up by said pick-up 
means. 

11. A method of automated supply of products 
created according to preferences of a customer to 
be thereby of personalized form, said method 
comprising the steps of storing base products of 
a plurality of forms adapted to be modified in 
accordance with said preferences of a customer, 
communicating data to the customer defining 
forms of products and product modifications 
which are available for selection and authori- 
zations required from the customer for producing 
modified products, detecting a customer's selec- 
tion of a form of product and modifications thereof 
and the customer's authorization of production 
thereof, automatically responding to said selec- 
tion and authorization by effecting a series of 
operations including automatically effecting 
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transfer from storage of a base product of the 
form selected by the customer, automatically 
effecting modification of the transferred base pro- 
duct of the selected form to produce a base pro- 
duct modified in accordance with the customer's 5 
selection, and automatically effecting delivery of 
the modified base product to the customer. 

12, A method as defined in claim 11, wherein said 
available forms of products are such as to com- 10 
municate in a plurality of media and wherein a 
customer's selection of a form of product includes 
a selection of a particular medium of communi- 
cation. 
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